Oxidative and nitrosative signalling in pulmonary arterial hypertension - Implications for development of novel therapies.
Pulmonary arterial hypertension (PAH) is a syndrome characterised by an increase in pulmonary vascular resistance. This results in elevated resting pulmonary artery pressure and leads to progressive right ventricular (RV) failure, secondary to increased afterload. Although initially thought to be a disease driven primarily by endothelial dysfunction with a resultant vasoconstrictor versus vasodilator imbalance, it has become increasingly apparent that the rise in pulmonary vascular resistance that causes RV failure is also attributable to pulmonary vascular remodelling. This inflammatory, hyper-proliferative and anti-apoptotic phenotype is accompanied by a metabolic switch from physiological mitochondrial oxidative phosphorylation to aerobic glycolysis. The molecular pathways triggering this cellular metabolic shift have been the subject of extensive investigation, as their discovery will inevitably lead to new therapeutic targets. Reactive oxygen/nitrogen species (ROS/RNS) including hydrogen peroxide, superoxide and peroxynitrite are second messenger molecules that are involved in functional oxidative and nitrosative modification of proteins. Dysregulation of oxidative signalling caused by an excess of ROS and RNS relative to antioxidants has been heavily implicated in the underlying pathophysiology of PAH and likely participates in this metabolic reprogramming. This review will focus on the role of oxidative signalling and redox reactions to the molecular pathology of PAH. In addition, promising novel therapeutic agents targeting these pathways will be discussed.